Paediatric unintentional poisoning is a common presenting problem in the emergency department. Our study aim to determine whether poisoning caused by oral therapeutic drugs was more severe and causing longer hospital stay. We also aim to review the recent local epidemiology of unintentional paediatric poisoning in Hong Kong. Methods: We conducted a retrospective review on all consecutive cases of patients aged 0-9 who presented to the emergency department during a study period from 1st January 2006 to 31st December 2007 with unintentional poisoning. Demographic data, clinical presentation, poisoning agent involved, intervention performed and the clinical outcome were analysed. The clinical outcomes of poisoning due to oral therapeutic drugs versus other chemicals were compared. Results: Sixty one poisoning episodes were included. The most common type of agents involved was oral therapeutic drugs (52.5%); followed by cleaning products and detergents (14.8%). Most cases were benign, 63.9% of the cases showed no clinical and biochemical poisoning effect without any treatment. Poisoning due to oral therapeutic drugs were more severe, 12.5% were classified as poisoning with major effect that required active treatment while no cases of severe poisoning were found in poisoning caused by other chemicals. Significantly fewer cases (40.6%) were classified as no or mild effect in the group caused by oral drugs, compared with those caused by other chemicals (86.2%) (p=0.001). The mean length of stay was also significantly longer in the group with oral drugs (1.7 days) compared with 0.9 days in other chemicals (p=0.047). Conclusions: In our locality, severe unintentional poisonings were usually due to oral therapeutic drugs. For prevention planning, we should focus on the safety placement of oral medications of family members. (Hong Kong j.emerg.med. 2012;19: 342-348 
Introduction
Unintentional poisoning is one of the most common problems in small children presented to the emergency department. According to data in the US poison control centres, each year more than 1 million children aged less than 5 years of age experience potentially toxic ingestions. 1, 2 According to data in the United States, the main causes of poisoning in infant are due to the medications given by parents. In toddlers, the main causes of exposure are usually due to unintentional oral exploration by the child. While in adolescents, the main causes are due to suicidal attempts or deliberate self-harm. 3 Children younger than 5 years of age constitute the majority of unintentional poisoning, 1 because they tend to put encountered objects into their mouth indiscriminately. Some children may mistakenly recognise these medications as candies due to colourful preparation with flavoured taste.
Although most poisoning exposures involved minimally toxic substances, life-threatening cases were occasionally encountered in our clinical practice. According to the statistics of government (Department of Health), "poisoning and injury" remains one of the leading causes of death in children (aged less than 14), and 6 children (aged less than 9) died due to accidental poisoning from 2001 to 2008 in Hong Kong. 4 The agents involved in unintentional poisoning differ from place to place, affected by the lifestyle of each country. For example, in India, petrol products account for 42.5% of the poisoning, 5 whereas in Norway, petrol products cause only 9% of the poisoning. 6 Also, pattern of poisoning changes with time. In our locality in Hong Kong, we hypothesised most severe poisonings were caused by oral therapeutic drugs, most were cases with accidental ingestion of the medications of the adult family members. In this study, we aim to investigate whether poisonings caused by oral therapeutic drugs were more severe compared with poisonings caused by other chemicals, and compare their length of hospital stay. At the same time, the recent epidemiology of paediatric unintentional poisoning in our locality were reported, including the poisoning agents involved, the intervention given and the clinical outcomes in these poisoning episodes.
Method
This study retrospectively evaluated patients with unintentional poisoning presented to one of the regional hospital in Hong Kong. The inclusion period is from 1st January 2006 to 31st December 2007. Patients with age less than 10 were selected. Poisoning cases were selected by combining the computer databases and the manual poisoning registry in our department. Computer databases used are the Clinical Data Analysis and Reporting System (CDARS) and the Accident and Emergency Information System (AEIS). All patients with diagnosis code related to poisoning were identified by CDARS and were selected for further inclusion screening. The ICD-9-CM codes used were 960-979 for the first four discharge diagnosis, and the external codes used were E860-869. For outpatient cases, all cases marked "poisoning" in A&E record in the AEIS were selected for further inclusion screening. All medical records of these patients were then consistently reviewed by one author to determine the nature of poisoning. Only those unintentional poisonings were finally selected for analysis.
The cases were assessed regarding gender, age, type of substance exposed, intervention performed, hospitalisation duration, clinical course, and mortality. The whole clinical course of the poisoning was analysed, including the whole in-hospital stay and subsequent follow up if any.
The severity of the poisoning episodes was classified into three categories, namely no or mild effect, moderate effect and major effect, with reference to the American Association of Poison Control Centers' National Poison Data System (Table 1 ). 7 The classification was performed by emergency medicine specialist with training in clinical toxicology, in which cases with major effects were reviewed by another senior emergency medicine specialist.
Poisoning involving oral therapeutic drugs verse other chemicals were grouped for clinical outcomes analysis. We compared admission to ward between the two groups by fisher exact test, while Freeman-Halton extension of the Fisher exact test was utilised to compare the three severity grades in the two groups of patients. MannWhitney U test was employed to compare the length of stay in hospital between patients with oral therapeutic drug poisoning and those with other poisoning.
Results
During the study period, a total of 28259 patients younger than 10 years of age attended the Accident and Emergency department of that hospital, 61 of whom attended due to unintentional poisoning, i.e. unintentional childhood poisoning accounted for 0.2% of all emergency visits of this particular age group. The mean age of these cases was 2.5 years old. Of the 61 patients, males and females are equally affected with 50.8% (n=31) being male. Unintentional poisonings were most frequently observed between the ages of 1-4 years, which accounted for 82% of the cases (n=50).
The most common type of substances involved is oral therapeutic drugs, which accounted for 52.5% of the cases. The second common type of substances involved is cleaning products or detergents, which accounted for 14.8% of the cases. Other common type of substances included topical medication and desiccants. Table 2 summarises the type of substances involved according to different age groups.
Among the oral therapeutic drugs involved in the unintentional poisonings, the most common type is analgesics or antipyretics. Out of the 32 patients poisoned by oral drugs, 8 of them have analgesics or antipyretics poisonings. The second most common type is antihistamines. Other common types of oral drugs involved are antibiotics and cardiovascular drugs. Table 3 illustrates the type of oral drugs involved in the unintentional poisonings exposures. 
No effect
The patient did not develop any signs or symptoms.
Mild effect
The patient developed some signs or symptoms that were minimally bothersome and generally resolved rapidly with no residual disability or disfigurement. (Examples are self-limited gastrointestinal symptoms, drowsiness, skin irritation and sinus tachycardia without hypotension).
Moderate effect
The patient exhibited signs or symptoms that were more pronounced, more prolonged, or more systemic in nature than mild effect. Usually, some form of treatment is indicated. Symptoms were not life-threatening, and the patient had no residual disability or disfigurement (Examples are hypotension that is rapidly responsive to treatment, and isolated brief seizures that respond readily to treatment).
Major effect The patient exhibited signs or symptoms that were life-threatening or resulted in significant residual disability or disfigurement. (Examples are repeated seizures or status epilepticus, respiratory compromise requiring intubation, unstable arrhythmias and refractory hypotension).
Death
The patient died.
Unknown effect
The clinical outcome is unknown from the available information.
Among all of the poisoning cases, specific antidotes were given to one patient who had life-threatening glibenclamide poisoning. Despite activated charcoal was given within one hour after exposure, patient developed repeated episodes of hypoglycaemia. Intravenous glucose, glucagon and octreotide were given. Another patient had to undergone oesophagogastroduodenoscopy (OGD) for the evaluation of significant local corrosive effect of caustic ingestion. Gastric lavage was performed in one of the patients who had a potentially life-threatening exposure to amitriptyline. 
Total* 40
*Total number exceed the total number of patient exposed to drug since there are multiple drugs exposed in one single patient severe poisoning episodes were due to therapeutic drugs. Household products such as cleaning products/ detergents, desiccants usually only resulted in mild grade poisoning episodes. When comparing poisoning episodes due to oral therapeutic drugs and poisonings due to other agents (Table 6 ), the percentage admitted to ward was 75% and 65.5% respectively, which was not statistically different (p=0.575). The mean length of stay due to oral therapeutic drugs poisoning was 1.7 days, which was significantly longer than poisoning due to other chemicals (0.9 days) (p=0.047). Poisoning due to oral therapeutic drugs caused major effect in 12.5%, while there were no cases of major clinical effect caused by other chemicals. For cases classified as moderate effect, there were significantly more (46.9%) in the group of oral therapeutic drugs compared with 13.8% in the group of Cleaning products / detergents 
Discussions
From the result of this study, we found that toddlers were most frequently involved in unintentional poisonings. Commonly involved agents were oral therapeutic drugs, cleaning agents, topical medications and desiccants. Chan et al in 1994 also showed similar results. 8 Chan analysed 238 enquiries concerning 255 subjects received by the Drug and Poisons Information Bureau between January 1988 and December 1992. The most common involved age group was also the toddler's age, peaked at the 2-year olds. Similar to our study, oral therapeutic drugs were also the most commonly involved agents, which in their study comprised of 37.2% of all the cases. Among therapeutic drugs, acetaminophen, vitamins and minerals, hypnotics and anticonvulsants were found to be the most common involved agents in their study. Among household products, cleaning products, and desiccants were found to be common agents involved in both studies. Although insecticides were found to be commonly involved (8.2% of all cases) in the previous study in 1994, insecticides only comprised a very small percentage of cases in this study.
With increasing alertness about the safety of household chemical products, most of the poisonings caused by ingestion of domestic chemicals are expected to be mild, unless with intentional ingestion of excessive amount and huge dose. On the other hand, the severity of paediatric poisoning caused by oral therapeutic drugs would be expected to be more severe. Some drugs are so toxic to small children that they are considered "One pill can kill" agents. In our study we have shown that unintentional paediatric poisoning by oral drugs caused more severe poisoning and longer hospital stay. Therefore, to reduce the incidence, morbidity and probably mortality in paediatric poisoning, focus should be put on public education in preventing children to gain access to therapeutic drugs.
Concerning the prognosis of unintentional childhood poisoning presented locally, we found that most cases were mild. About two-third of the patients did not develop any clinical effect or biochemical derangement despite no treatment was given. All patients recruited recovered fully and did not have any long term sequelae. There was no fatal case observed during the two years study period. This could be explained by the fact that the amount of poison intake was usually small such as just one mouthful of oral therapeutic drug was ingested in most of the unintentional poisoning cases. Serious cases were limited to those poisons with very low therapeutic indexes taken by children with small body weight.
Unintentional paediatric poisonings are preventable. However, preventive precautions are often being overlooked. Safety storage of medications and household products is often ignored by the parents. One poison control centre in the United States tried to improve the preventive practices in families with a child that had been recently poisoned. 9 A nine-step checklist was mailed to these families to educate them on safe storage of poisonous substances. A blind telephone follow-up interview was conducted after three months to check their compliance. The result was compared with the control group that had not been sent the checklist. Unexpectedly, both groups showed similarly poor compliance to the practice advice and had similar poisoning recurrence rates. These findings suggested that even after a poisoning incident, parents might not be sufficiently motivated to take poisoning prevention measures. Therefore, to reduce the incidence and morbidities of paediatric poisoning, vigorous public education on a child-safe home and proper placement of medications should be sorted. The use of warning label, change in formulations and use of child-resistance bottles should be considered in the packaging of oral drugs that are commonly mistaken by children as candies. Besides, drug safety and proper storage of drugs should be educated and constantly reinforced during drug dispensation. We should make every effort to prevent the incident of unintentional poisoning in children.
Another point of discussion for this paper is that most cases of the unintentional paediatric poisoning by nondrugs resulted in only mild or no clinical effect. Therefore after adequate assessment and with input from the Poison Information Centre in case of doubt, most of these cases can be safely managed in the emergency department or emergency medicine ward as short stayed patients.
There are a number of limitations in this study. Firstly, the retrospective nature of this study has limited the data collection. Secondly, patient selection could be biased. The recruitment of non-admitted cases relied on manual reporting by the attending physician. Trivial cases might be overlooked and not recruited. For inpatient cases, the case capturing is expected to be nearly 100% as diagnosis coding is mandatory for all inpatient cases. Thirdly, the difference in length of stay between the group of oral therapeutic drugs poisoning and non-drug poisoning may be accounted by the difference in practice and threshold to discharge patients between paediatricians and emergency physicians.
Conclusion
Our study has looked into the epidemiology of paediatric poisoning in Hong Kong. Unintentional poisoning in children is still a common problem locally. The main agents involved were therapeutic drugs and cleaning agents. Most severe poisonings were caused by oral therapeutic drugs, with longer hospital stay.
